This experiment was conducted to consider the effect of ractopamine and L-carnitine as lipolytic agent and growth promoter on broiler chicks. Nine experimental diets were fed to 675 broiler chicks at the growth periods (3 to 6 weeks of age). Three levels of ractopamine (0, 5 and 10 mg/kg) and L-carnitine (0, 60 and 120 mg/kg) were fed. A completely randomized design with a 3 × 3 factorial arrangement was used. Growth performance, blood biochemical parameters and carcass traits were measured. Results indicate that daily body weight gain (DBWG), feed intake (FI) and feed conversion ratio (FCR) were not affected significantly (p>0.05) by different levels of ractopamine and L-carnitine. Ractopamine (10 mg/kg) significantly (p<0.05) increased blood serum cholesterol and albumin levels. On the other hand, triglyceride, blood urea nitrogen and globulin were reduced (p<0.05) in 10 mg/kg of ractopamine. LCarnitine (60 mg/kg) significantly (p<0.05) reduced triglyceride, blood urea nitrogen and albumin, but increased blood serum cholesterol and glucose levels. The lowest level of triglyceride was observed by diets 5 (5 and 60 mg/kg) and diet 8 (10 and 60 mg/kg), which contained with ractopamine and Lcarnitine, respectively. Carcass traits, except thigh and liver fat percentage were not influenced by added ractopamine. A significant (p<0.05) reduction was observed in abdominal fat pad due to supplemental L-carnitine. Liver fat content was significantly (p<0.05) reduced by (10 mg/kg) ractopamine. Blood biochemical parameters and some carcass traits of broilers were responsive to supplemental ractopamine and L-carnitine.
INTRODUCTION
One of the major concerns in the broiler industry is carcass fatness. Body fat of broiler chicks is the most important in the poultry industry. Although, a degree of fattening is desirable, there are undesirable, even wasteful fat depots like abdominal and crop fat. Processing yield can be reduced by high amount of abdominal fat pad and often removed from the carcass together with the intestine during mechanical dressing. The main factors determining production costs of broilers are growth rate and feed conversion ratio method, which *Corresponding author. E-mail: farshid_kheiri@yahoo.com. Fax: + 98 3813361093.
alters fat deposition and also have a beneficial effect on growth rate or feed costs, or combination of these factors. Fat deposition can the influenced somewhat by environmental factors and to larger extent by nutritional and genetic factors. The influence of nutrition and genetic on fat deposition is large compared to the environmental factors (Lin et al., 1980) . Involvement of genetic on fat deposition is mostly in the quantity of fat, while nutritional factors influence both quantity and quality of fat (Mcleod, 1982) .
Fat metabolism can be manipulated by some feed additives. Ractopamine hydrochloride (RAC) and Lcarnitine (L-C) are used to alter fat metabolism and deposition, due to their lipolytic and growth promoter properties. Since 1963, -adrenergic ( -AR) agonist has been used in broiler diets, due to it is effects on growth and carcass traits (Cunninghm, 1963) . RAC is a -AR agonist determined by Food and Drug Administration in 2003, for use in cattle and swine diets (Van de Haar, 2005) . -AR agonists modify effects on growth and fat metabolism (Mersmann, 1998) . These drugs mediated protein turnover and muscle growth (Reeds and Mersmann, 1991) . Glucose lactate and insulin in the blood serum were increased by -AR agonists (Beermann et al., 1986; Beermann, 1987; Mersmann, 1987) . L-C ( -hydroxy--trimethylammonium butyrate), is a zwitter ionic compound (Bremer, 1983) , which transports long chain fatty acids to across the mitochondrial membrane (Fritz, 1963 cites in Owen et al., 2001 .
As indicated by previous research, L-C can reduce body fat in pigs (Newton and Haydon, 1989; Owen et al., 1994; Kachura et al., 1995; Kaudo et al., 1995) . Results indicated the effect of L-C on chickens did not assign equal. Cartwright (1986) reported that L-C did not have affect on abdominal fat in broiler chicks during 5 to 7 weeks of age. Moreover, Rabie et al. (1997) , Rabie and Szilagri (1998) and Xu et al. (2003) found that L-C increased breast muscle yield and leg meat yield and reduced abdominal fat content. The aim of this experiment was therefore to evaluate the effect of RAC and L-C on growth performance, carcass traits and blood biochemical parameters in male broiler chicks.
MATERIALS AND METHODS
Six hundred seventy five (675) Ross male broiler chicks were randomly distributed into 45 pens, allocated to nine dietary treatment groups with 5 replicates for each treatment. The trail was conducted using 3 × 3 factorial arrangement for treatments (three replicates per treatment) in a completely randomized design with three levels of ractopamine and three levels of L-carnitine as the main effect and the interaction of ractopamine and L-carnitine supplementation. Diets were formulated to contain three levels of L-carnitine (0, 60 and 120 mg/kg) and three levels of ractopamine (0, 5 and 10 mg/kg). Ingredients and details of the designated diets are presented in Table 1 . Experimental diets were fed from 3 to 6 weeks of age. Ractopamine hydrochloride (Sinoway International Jiangsu, china) and L-carnitine tartrate (Sigma Tau, Rome, Italy) were used. Feed intake, body weight and feed conversion ratio were evaluated at the end of experiment.
At the end of experiment (day 42), from each replicate two chickens were selected randomly and blood samples was taken from jugular vein, slaughtered and dressing percentage, abdominal fat (the fat around the cloaca and gizzard), gall bladder, liver, breast, breast muscle, thigh and heart were measured. Serum was separated (centrifuged 10 min; 5000 g) and stored at -20°C before analysis. Concentrations of albumin, total protein, glucose, triglyceride, cholesterol, uric acid and blood urea nitrogen (BUN) in the serum were measured by an enzymatic method based on Darman kave Diagnostics Kits (Res. Lab. Isfahan, Iran. 2002) . Liver fat was mea-sured according to standard procedures (AOAC, 2000) .
For statistical analysis, arcsine square transformation of data was carried out to achieve homogeneity of variance. Data processing was completed by the GLM procedure of the statistical program SAS (1993). Significant differences between main effects and their interactions were determined by least square means (LSMEANS) using a significant probability value (P<0.05).
RESULTS AND DISCUSSION
The effect of RAC and L-C on DBWG, FI, FCR, live body weight and carcass yield are presented in Tables 2 and   Diet  1  2  3  4  5  6 3. RAC and L-C did not have any significant effect on a mentioned parameters. This result agreed with Buyse et al. (1991) , who reported no significant effect of clenbuterol on weight gain and final body weight of broilers. Added cimaterol to the diet of broiler did not improve DBWG (Cartwright et al, 1988) . In contrast, several researches have shown the positive effect of -AR agonist on growth rate (Xiao et al., 1999; Moody et al., 2000; Tahmsabi et al., 2006; Gruber et al., 2007) . Mersmann (2002) reported an improvement in DBWG and FI of broilers due to supplemental -AR agonist. Difference in response of broilers to supplemental -AR agonist can be attributed to differences in type and dose of -AR agonist, broiler strain, age and also duration of -AR agonist consumption (Mersmann, 2002 , Buyse et al., 1991 . Results of Baker and Sell (1994) and Xu et al. (2003) indicated that L-C at levels of 50, 70 or 100 mg/kg was not effective to improve DBWG and FI of broilers. In contrast, Owen et al. (1996) showed an improvement in DBWG and feed efficiency of pig, when L-C was added to diet at levels of 250 or 500 mg/kg. Difference in broiler strain, duration of experiment and diet compositions justifies differences in results obtained in our experiment with others.
Furthermore, interaction between RAC and L-C regarding daily gain, FI and FCR were significant (p<0.05). The best DBWG was obtained with 5 and 120 mg/kg RAC and L-C respectively ( Table 2 ). The effects of RAC and L-C on carcass traits are presented in Table 3 . Thigh and liver fat percentage were significantly (p<0.05) increased due to 10 mg/kg RAC (Table3). RAC mediated fat deposition in liver and the results obtained confirm this effect. Effect of RAC on muscle cell proliferation has also been reported by Grant et al. (1990) which in turn, cause an increase in muscle weight. L-C supplementation (120 mg/kg) significantly (p<0.05) reduced abdominal fat ( Table 3 ). Percentages of gall bladder, thigh and liver fat were significantly (p<0.05) increased due to 120 mg/kg L-C supplementation (Table 3) . Reduced abdominal fat by L-C supplementation indicates the effect of L-C on enhancing mitochondrial permeability to fatty acids consequently more -oxidation and catabolism of fat and fatty acids, therefore more energy availability to chicks for better growth. Higher dressing percentage and thigh might be the response of animal to added L-C. Reduction in abdominal fat was in agreement with finding of Rabie and Szilagyi (1998) and Xu et al. (2003) , but was not consistent with the results of Sarica et al. (2005) who reported no response of abdominal fat to supplemental L-C in Japanese quail. However, abdominal fat was not influenced by RAC and hence not in agreement with the findings of Wellenreiter and Tonkinson (1990) who reported a reduction in abdominal fat due to RAC supplementation. Interactions bet-ween RAC and L-C on carcass traits except dressing percentage were significant (p<0.05), but the data had not a consistence trend and no explanation for these consistency.
The effect of RAC and L-C on blood parameter is presented in Table 4 . Blood glucose was decreas-ed and cholesterol increased by added RAC (p<0.05). Also triglyceride was reduced (p<0.05). These results indicate that RAC alters the trend of fat metabolism and also shift glucose toward fat biosynthesis. Changes in blood uric acid, BUN, albumin and globulin suggest an involvement of RAC in protein metabolism (Table  4) . The results of RAC in increasing blood protein and also percentage of thigh confirm the finding of Liu et al. (1994) , who reported simulative effect of RAC in protein synthesis. Our results are in agreements with the report of Vandenberg et al. (1998) , regarding simulative effect of RAC on protein synthesis. Significant (p<0.05) effect of L-C on glucose, cholesterol and triglyceride was obser-ved, which indicate effectiveness of L-C in changing fat metabolism due to its involvement in fatty acid movement into mitochondria for -oxidation and production of acetyl CoA. Acetyl CoA can be used for cholesterol and triglyceride biosynthesis which alter liver triglyceride and blood cholesterol. More cholesterol and triglyceride turnover leads to increase in bile production and turnover. Higher gall ball bladder weight in L-C treated chicken could be explain and justified for higher cholesterol and triglyceride turnover. Effect of L-C on uric acid and BUN was significant (p<0.05). It therefore seems that L-C can be effective in protein metabolism, compared to RAC. Interactions between L-C and RAC were significant (p<0.05)regarding blood parameter, but the changes showed no consistence trend and there is no explanation for inconsistency.
Conclusion
L-C causes reduction in abdominal fat and also alter fat metabolism. On the other hand, RAC stimulate protein synthesis and changes trend of fat metabolism. It is also more effective in protein synthesis than L-C. There is some interaction between RAC and L-C regarding carcass trait and blood parameters.
